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a marked change in the style of running a programme in which DST science administrators, committee members and researchers worked together with more trust and understanding, involving frequent interactions.
The Climate Change Programme is executed by a team of science administrators in the Department of Science and Technology (DST), Government of India. Its leader Akhilesh Gupta is profoundly committed to bringing about a major change in the country's science while managing a programme under two national missions as part of the National Action Plan on Climate Change (NAPCC), related to strategic knowledge for climate change and sustainability of the Himalayan ecosystems. Himalayas were referred to as a 'white spot' in the third assessment report of the Intergovernmental Panel on Climate Change (IPCC), to emphasize the lack of data in the field of climate change from this region. The knowledge about climate change at the country level was scarce at that time. To address these weaknesses, the Government of India launched NAPCC with eight national missions, of which two were entrusted to DST, namely National Mission on Strategic Knowledge for Climate Change (NMSKCC) and National Mission for Sustaining the Himalayan Ecosystem (NMSHE). Here we analyse how a small team of science administrators achieved remarkable progress in scientific output in the field of climate change, particularly in relation to the Himalayan ecosystem.
The first phase of the programme was launched in 2010 after a detailed bibliometric analysis of Scopus data on Indian institutions and individual scientists working in the climate sciencerelated areas. Proposals were invited from the top 30 institutions in the country for positioning major programmes in climate change research. Having initiated a system in place, the members of the DST team visited relevant institutes and research centres to explore capacity and interest of researchers. The idea was to involve all talented scientists with an interest in climate change research. DST provided its inputs about important research questions, possible collaborators and scope of networking in relation to each research area. The practice of developing a project in tandem with project investigators was rather unusual and something which researchers were not used to (Table 1) .
The spread of research projects that DST is supporting shows that the efforts are Pan-India (Figure 1 ).
The DST officials became partners with researchers working in institutes and universities under NMSKCC and NMSHE. Figure 2 shows cumulative progress of the number of projects sanctioned under the programme during the past seven years. As many as 151 projects were sanctioned by the Climate Change Programme of DST since 2011. Overall, there was an increasing trend in the number of projects sanctioned under CCP. The years 2011-2013 witnessed the first phase. There was a period of consolidation during 2014-2016 (22 projects), which was followed by a marked rise in the number of projects in operation during 2016-2017 (60 projects) and 2017-2018 (31 projects).
Nothing else, but a strong desire to promote science in the chosen field dominates the present DST efforts. The team has now begun to take advantage of collaborating with major international institutes outside India like ICIMOD, Kathmandu and several institutions in Germany, USA and Switzerland. The partnership with Swiss Group SDC/ IHCAP has resulted in imparting training to several young scientists in glacier studies. A doctoral and post-doctoral fellowship programme called FulbrightKalam Climate fellowships was launched in collaboration with USA, two years ago. An Indo-German collaborative programme was initiated recently to support Indo-German Centre of Sustainability at IIT Madras.
Research in our country has mostly been an initiative by isolated individuals and their students. Somehow, collaboration and networking were missed, though their advantages are now well established. Generalizations and conclusive findings particularly in field research call for multi-site, multi-disciplinary and multi-partner research programmes. DST has taken a notable initiative to promote collaboration and network development.
Almost all Himalayan states have climate change cells, and they not only owe them to the DST for their establishment, but also for their growth. The DST team encourages state level workers and some Excelling globally in studies on climate change and Himalayan ecosystems, may not give immediate benefits, such as boosting export or solutions to energy problems. But such studies can contribute a lot to long-term sustainability of developmental activities and flow of the life supporting ecosystem services. Understanding what is going to happen in future with a given activity level is of immense importance for averting disasters. Then, studies on Himalayan ecosystems can result in easy and convenient solutions to vulnerability and carbon mitigation. For example, the potential for storing additional carbon by restoring our forest ecosystems can be immense, may be nearly one-third of the CO 2 which the country is releasing through fossil fuel burning.
More importantly, we can see that DST is playing an important role in bringing about a quantum jump in scientific output and creating a scientific culture in a very important research area, with a direct relevance to human survival. From a very small footprint in the field of climate change, the DSTsponsored programmes have already resulted in a large number of useful publications in international journals. As many as 850 research publications have come out of these programmes so far, that include over 550 in SCI journals, of which nearly half of them are in international journals of high impact factors. Interestingly, more than half of these research papers (~450) were published by Centres of Excellence.
Obviously, it is difficult to sustain such a growth in publication for long, but a strong base like this could go a long way in establishing the country's major scientific contribution to knowledge of this global change. Figure 3 depicts the number of yearly publications that have emanated from the projects funded under CCP-DST during the past seven years since 2011 when the climate change programme was launched. This clearly shows a gradual and consistent growth in the number of publications from a modest number of 17 in 2011-12 to 249 in 2017-18. The annual growth rate of all publications of CCP funded projects was nearly 30% (~19% for papers in SCI journals) which is much higher than the annual growth rate of India's science publications (~13.9%) and that of global science publications (~4.2%).
More than 60 new techniques have been developed as part of projects under two missions. Nearly 1000 scientists, experts and students and 200 institutions in the country have been associated with CCP programmes/projects. As many as 150 Ph D and PG students were enrolled as part of two missions in different projects. More than 200 workshops were organized wherein over 5500 personnel were trained. State CC centres conducted 150 training programmes wherein 20,000 personnel were trained. In addition, missions supported 40 national level events wherein over 2000 participants benefited. Overall 35,000 people were trained in climate change-related disciplines and skills under various programmes.
A generation of climate change experts is going to be created in the country; soon India will be in a better position to negotiate internationally, with a far better insight and confidence, as well as support to policy makers.
There are still some caveats, however, as the present efforts of this DST team do not ensure timely release of research grants and due consideration of problems that researchers face while conducting research, it can be very demotivating for a sincere and honest researcher. Most of the centre level initiatives are confined to national institutes and a few central universities. However, now efforts are on to bridge this gap by focusing new projects on universities in the Himalayan region. Research processes are in shambles in most state universities, many of the central universities and numerous colleges. Networking and regular seminars and workshops are expected to fill this gap, but the progress has been slow, particularly where issues require natural and social scientists to work together. Indeed, what Gupta and his associates have achieved within a short period warrants country-level interest and debate. 
